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energy markets

gasoline prices
> EIA: Gasoline prices are at their highest point in 4 years
> FOTW: DOE’s eGallon is 10-70% lower than cost of gasoline

oil production
> EIA: Crude oil and gasoline exports are at record levels

energy consumption
> FOTW: Plug-in vehicles consumed 2 TWhof energy in 2017 and offset 200 million 

gallons of gasoline

high-octane fuels
> FOTW: The price difference between regular and premium gasoline continues to 

increase

1

3



gasoline prices
EIA: Memorial Day gasoline prices in 2018 were at their 
highest level since 2014

4Source: https://www.eia.gov/petroleum/weekly/archive/2018/180523/includes/analysis_print.php

>

https://www.eia.gov/petroleum/weekly/archive/2018/180523/includes/analysis_print.php


gasoline prices
EIA: Gasoline prices this summer are expected to be 
11% higher than in summer 2017

5Source: https://www.eia.gov/petroleum/weekly/archive/2018/180411/includes/analysis_print.php

>

https://www.eia.gov/petroleum/weekly/archive/2018/180411/includes/analysis_print.php


fuel prices
DOE: The cost of driving an electric vehicle (eGallon) is 
cheaper than an average ICE vehicle in every state

6Source: https://www.energy.gov/eere/vehicles/articles/fotw-1033-june-11-2018-washington-state-has-greatest-fuel-cost-savings

>

https://www.energy.gov/eere/vehicles/articles/fotw-1033-june-11-2018-washington-state-has-greatest-fuel-cost-savings


oil markets
FOTW: U.S. crude oil exports skyrocketed in 2016 and 
2017

7Source: https://www.energy.gov/eere/vehicles/articles/fotw-1022-march-26-2018-us-crude-oil-exports-skyrocketed-2016-and-2017

>

https://www.energy.gov/eere/vehicles/articles/fotw-1022-march-26-2018-us-crude-oil-exports-skyrocketed-2016-and-2017


oil markets
EIA: Motor gasoline exports reached new highs in 
2017; half of this is exported to Mexico

8Source: https://www.eia.gov/todayinenergy/detail.php?id=36352

>

https://www.eia.gov/todayinenergy/detail.php?id=36352


oil markets
EIA: Onshore ports in the United States are not 
sufficient for largest and most economic ships

9Source: https://www.eia.gov/petroleum/weekly/archive/2018/180502/includes/analysis_print.php

>

https://www.eia.gov/petroleum/weekly/archive/2018/180502/includes/analysis_print.php


oil consumption
BNEF: Electrification of cars and buses will displace 7 
million barrels of petroleum per day by 2040

10Source: https://about.bnef.com/electric-vehicle-outlook/

>

https://about.bnef.com/electric-vehicle-outlook/


oil consumption
BNEF: Fuel-efficient engines and plug-in vehicles will 
displace 8 million barrels/day of fuel usage worldwide

11Source: https://www.bloombergquint.com/business/2018/05/21/it-s-not-evs-but-efficient-cars-that-ll-be-worse-for-oil-bnef

>

https://www.bloombergquint.com/business/2018/05/21/it-s-not-evs-but-efficient-cars-that-ll-be-worse-for-oil-bnef


oil consumption
FOTW: Plug-in vehicles displaced over 200 million 
gallons of gasoline in the U.S. in 2017

12Source: https://www.energy.gov/eere/vehicles/articles/fotw-1029-may-14-2018-plug-vehicles-displaced-216-million-gallons-gasoline

>

https://www.energy.gov/eere/vehicles/articles/fotw-1029-may-14-2018-plug-vehicles-displaced-216-million-gallons-gasoline


electricity consumption
FOTW: Plug-in vehicles consumed nearly 2 terawatt-
hours of electricity in the U.S. in 2017

13Source: https://www.energy.gov/eere/vehicles/articles/fotw-1030-may-21-2018-plug-vehicles-consumed-nearly-two-terawatt-hours

>

https://www.energy.gov/eere/vehicles/articles/fotw-1030-may-21-2018-plug-vehicles-consumed-nearly-two-terawatt-hours


high-octane fuels
FOTW: Manufacturers recommend premium gasoline 
for nearly half of MY2017 vehicles

14Source: https://www.energy.gov/eere/vehicles/articles/fotw-1027-april-30-2018-manufacturers-recommend-premium-gasoline-47-new

>

https://www.energy.gov/eere/vehicles/articles/fotw-1027-april-30-2018-manufacturers-recommend-premium-gasoline-47-new


high-octane fuels
FOTW: The price of premium gasoline is now 50 
cents/gallon higher than regular gasoline

15Source: https://www.energy.gov/eere/vehicles/articles/fotw-1028-may-7-2018-price-gallon-premium-gasoline-averaged-50-cents-higher

>

https://www.energy.gov/eere/vehicles/articles/fotw-1028-may-7-2018-price-gallon-premium-gasoline-averaged-50-cents-higher


high-octane fuels
EIA: The United States exported a record amount of 
fuel ethanol in 2017

16Source: https://www.eia.gov/todayinenergy/detail.php?id=35972

>

https://www.eia.gov/todayinenergy/detail.php?id=35972


high-octane fuels
EIA: All ethanol imports in 2017 came from Brazil, 
largely to satisfy California LCFS gasoline targets

17Source: https://www.eia.gov/todayinenergy/detail.php?id=35972

>

https://www.eia.gov/todayinenergy/detail.php?id=35972


fuel logistics
FOTW: Short-haul gasoline movement is typically done 
by truck and pipeline, while long haul uses rail and boat

18Source: https://www.energy.gov/eere/vehicles/articles/fotw-1034-june-18-2018-short-haul-shipments-gasoline-transported-primarily

>

https://www.energy.gov/eere/vehicles/articles/fotw-1034-june-18-2018-short-haul-shipments-gasoline-transported-primarily
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automotive markets

LDV market
> KBB: New vehicle prices (inflation adjusted) have increased ~5% since 2012

PEV market
> EV Sales: Sales of plug-in electric vehicles in Norway surpassed 50% of the entire 

new LDV market in March

2

20



vehicle prices
KBB: After adjusting for inflation, new light-duty 
vehicle prices have increased 5% in last six years

21

>

Source: https://mediaroom.kbb.com/pickup-trucks-drive-average-transaction-price-strength-may-2018 and older press releases

https://mediaroom.kbb.com/pickup-trucks-drive-average-transaction-price-strength-may-2018


PEV market
EV Sales: PEV sales reached over half of Norwegian 
market in March 2018; no pure ICE in top-ten sales

22Source: http://ev-sales.blogspot.com/2018/04/norway-march-2018.html

>
Vehicle Powertrain Sales

Nissan Leaf BEV 2172

Tesla Model X BEV 727

Tesla Model S BEV 676

BMW i3 BEV/PHEV 528

Mit. Outlander PHEV PHEV 438

VW e-Golf BEV 433

Volvo S/V90 PHEV PHEV 394

Renault Zoe BEV 347

Volvo XC60 PHEV PHEV 314

Toyota RAV4 HEV 295

http://ev-sales.blogspot.com/2018/04/norway-march-2018.html


PEV forecasts
IEA via Bloomberg: The global fleet of PEVs will triple to 
13 million by the end of the decade

23Source: https://www.bloomberg.com/news/articles/2018-05-30/electric-vehicles-on-the-road-are-set-to-triple-in-two-years

>

https://www.bloomberg.com/news/articles/2018-05-30/electric-vehicles-on-the-road-are-set-to-triple-in-two-years


PEV forecasts
BNEF: PEVs will be more than half of global LDV sales 
by 2040

24Source: https://about.bnef.com/electric-vehicle-outlook/

>

https://about.bnef.com/electric-vehicle-outlook/
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technologies studies

vehicle technologies
> FCTO: Fuel cell vehicles can have half the lifecycle water consumption as ICE 

vehicles

CAVs 
> EIA: Autonomous vehicles could reduce LDV energy usage by over 10%

3

26



water consumption
FCTO: Life-cycle water consumption of fuel cell vehicles 
can be half of conventional ICE vehicles

27Source: https://www.energy.gov/eere/fuelcells/fact-month-18-02-february-15-life-cycle-water-consumption-fuel-cell-vehicles-can-be

>

Life-Cycle Water Consumption per 100 Miles Driven (gallons)

https://www.energy.gov/eere/fuelcells/fact-month-18-02-february-15-life-cycle-water-consumption-fuel-cell-vehicles-can-be


CAVs
EIA: Use of autonomous vehicles could increase 
transportation energy consumption by over 10%

28Source: https://www.eia.gov/outlooks/aeo/av.php

>

https://www.eia.gov/outlooks/aeo/av.php


CAVs
PSI/Leiden: Smoothing of drive cycles is likely to lead to 
a 10% improvement in fuel economy for (BEV) CAVs

29Source: https://pubs.acs.org/doi/10.1021/acs.est.8b00261

>

https://pubs.acs.org/doi/10.1021/acs.est.8b00261
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environmental studies

emissions
> UCS: A typical BEV emits far lower CO2 than an average ICE vehicle

4

31



emissions
UCS: A typical BEV is equivalent to an ICE vehicle at 
80mpg, from emissions perspective

32Source: https://blog.ucsusa.org/dave-reichmuth/new-data-show-electric-vehicles-continue-to-get-cleaner

>

https://blog.ucsusa.org/dave-reichmuth/new-data-show-electric-vehicles-continue-to-get-cleaner
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behavior & opinion surveys

travel behavior
> FOTW: GDP as grown faster than VMT for about the last decade
> FOTW: Half as many commuters carpool as in 1980

mode choice
> NYC: Half of ride-sharing rides displaced transit in New York
> NACTO: Bikesharehas grown rapidly in last few years

CAV sentiments
> Gallup: Half of Americans expect self-driving cars to be common within ten years
> AAA: Americans of all ages are becoming more less comfortable with CAVs

PEV sentiments
> AAA: Americans are becoming more interested in owning electric vehicles
> Axios: Charging infrastructure is viewed as a barrier for electric vehicles



travel behavior
FOTW: Since the mid-1990s, the growth in U.S. GDP 
has outpaced the growth in VMT

35Source: https://www.energy.gov/eere/vehicles/articles/fotw-1023-april-2-2018-gross-domestic-product-continues-outpace-vehicle-miles

>

https://www.energy.gov/eere/vehicles/articles/fotw-1023-april-2-2018-gross-domestic-product-continues-outpace-vehicle-miles


travel behavior
FOTW: Changes in VMT often mirror changes in 
gasoline price

36Source: https://www.energy.gov/eere/vehicles/articles/fotw-1024-april-9-2018-changes-vehicle-miles-travel-often-mirror-gasoline

>

https://www.energy.gov/eere/vehicles/articles/fotw-1024-april-9-2018-changes-vehicle-miles-travel-often-mirror-gasoline


travel behavior
FOTW: 75% of workers drove alone to work in 2016; 
carpooling halved since 1980

37Source: https://www.energy.gov/eere/vehicles/articles/fotw-1031-may-28-2018-three-fourths-all-workers-drove-alone-work-2016

>

https://www.energy.gov/eere/vehicles/articles/fotw-1031-may-28-2018-three-fourths-all-workers-drove-alone-work-2016


travel behavior
NREL: Ride-hailing is travel mode of choice for an 
increasing percentage of airport arrivals

38Source: https://www.nrel.gov/docs/fy18osti/71036.pdf

>

https://www.nrel.gov/docs/fy18osti/71036.pdf


travel behavior
NHTS via EIA: U.S. households with more vehicles 
travel more but use additional vehicles less

39Source: https://www.eia.gov/todayinenergy/detail.php?id=36414

>

https://www.eia.gov/todayinenergy/detail.php?id=36414


travel behavior
NHTS via SSTI: Young adults across economic spectrum 
are now driving more than the national average

40Source: https://www.ssti.us/2018/04/millennials-are-driving-more-but-only-those-making-the-least-money/

>

https://www.ssti.us/2018/04/millennials-are-driving-more-but-only-those-making-the-least-money/


PEV market
NHTS via EIA: Households with PEVs generally have a 
higher income than other households

41Source: https://www.eia.gov/todayinenergy/detail.php?id=36312

>

https://www.eia.gov/todayinenergy/detail.php?id=36312


mode choice
TransitCenter via CityLab: Transit ridership declined in 
most major U.S. cities in 2017

42

>

Source: https://www.citylab.com/transportation/2018/05/the-stark-and-hopeful-facts-about-bus-ridership/559400/

https://www.citylab.com/transportation/2018/05/the-stark-and-hopeful-facts-about-bus-ridership/559400/


mode choice
NYC: Half of ride-hailing uses in New York were shifted 
from public transit

43

>

Source: http://www.nyc.gov/html/dot/downloads/pdf/mobility-report-2018-print.pdf

http://www.nyc.gov/html/dot/downloads/pdf/mobility-report-2018-print.pdf


mode choice
NACTO: Bike share usage in the United States has 
nearly tripled since 2013

44

>

Source: https://nacto.org/bike-share-statistics-2017/

https://nacto.org/bike-share-statistics-2017/


mode choice
NITC: 13% of riders cite replacing car trips, avoiding car 
traffic, or parking hassles as #1 reason to ride e-bike 

45Source: http://trec.pdx.edu/research/project/1041/National_Electric_Bike_Owner_Survey_

>

http://trec.pdx.edu/research/project/1041/National_Electric_Bike_Owner_Survey_


CAV sentiments
Gallup via Statista: Half of Americans expect fully 
autonomous vehicles to be common within 10 years

46Source: https://www.statista.com/chart/13860/americans-expect-driverless-cars-to-be-common-in-10-years/

>

https://www.statista.com/chart/13860/americans-expect-driverless-cars-to-be-common-in-10-years/


CAV sentiments
HNTB: Eighty percent of Americans expect benefits 
from autonomous vehicles once they are on the road

47
Source: http://www.hntb.com/getattachment/Newsroom/Press-Kits/America-THINKS-surveys-
(1)/HNTB_AmericanTHINKS_AutomatedVehicles.pdf.aspx

>

http://www.hntb.com/getattachment/Newsroom/Press-Kits/America-THINKS-surveys-(1)/HNTB_AmericanTHINKS_AutomatedVehicles.pdf.aspx


CAV sentiments
AAA: After some high-profile incidents, nearly three-
fourths of U.S. drivers would be afraid to ride in an AV

48

>

Source: https://gen-pop.com/what-the-future

https://gen-pop.com/what-the-future


PEV sentiments
AAA: Americans are becoming more interested in and 
less concerned about electric vehicles

49Source: https://newsroom.aaa.com/2018/05/1-in-5-us-drivers-want-electric-vehicle/

>

https://newsroom.aaa.com/2018/05/1-in-5-us-drivers-want-electric-vehicle/


PEV sentiments
Axios: Charging infrastructure and cost are preventing 
Americans from considering buying EVs

50
Source: https://www.axios.com/axios-surveymonkey-poll-electric-cars-have-huge-growth-potential-3e087abd-764c-471a-904a-
ac47b4dc1fd5.html

>

https://www.axios.com/axios-surveymonkey-poll-electric-cars-have-huge-growth-potential-3e087abd-764c-471a-904a-ac47b4dc1fd5.html
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policy & business studies

vehicle assembly
> ANL: A higher fraction of BEV than ICE are domestically produced
> ICCT: For BEV, the U.S. imports more batteries than it exports

fuel economy standards
> EIA: Holding GHG/CAFE standards steady after 2020 will result in an 

extra quad of energy being used 
> NHTSA: MY17 vehicles are not projected to meet CAFE standards

freight
> NYC: Nearly half of New Yorkers receive a delivery a few times a week
> ICCT: Autonomous vehicles are projected to be common in freight in 

about a decade

6
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vehicle assembly
ANL via EnergyFuse: A higher fraction of PEVs than 
non-PEVs sold in the U.S. were domestically assembled 
in 2017

53

>

Source: http://energyfuse.org/electric-vehicles-support-u-s-manufacturing-jobs/

http://energyfuse.org/electric-vehicles-support-u-s-manufacturing-jobs/


vehicle assembly
ICCT: Of major EV producers, only Japan is a large net 
vehicle exporter

54

>

Source: https://www.theicct.org/publications/global-electric-vehicle-industry

https://www.theicct.org/publications/global-electric-vehicle-industry


vehicle assembly
ICCT: The majority of batteries used in Europe and in 
U.S. for EV production are imported

55

>

Source: https://www.theicct.org/publications/global-electric-vehicle-industry

https://www.theicct.org/publications/global-electric-vehicle-industry


fuel economy standards
EIA: CAFE/GHG standards at MY21 levels result in 1 
additional quad of transportation energy use per year

56

>

Source: https://www.eia.gov/outlooks/aeo/ppg.php

https://www.eia.gov/outlooks/aeo/ppg.php


fuel economy standards
NHTSA: MY17 vehicles (particularly light trucks and 
import cars) are not projected to meet CAFE standards

57
Sources: https://one.nhtsa.gov/cafe_pic/CAFE_PIC_fleet_LIVE.html and https://one.nhtsa.gov/CAFE_PIC/MY 2016 and 2017 Projected Fuel 
Economy Performance Report Final.pdf

>

https://one.nhtsa.gov/cafe_pic/CAFE_PIC_fleet_LIVE.html
https://one.nhtsa.gov/CAFE_PIC/MY 2016 and 2017 Projected Fuel Economy Performance Report Final.pdf


low-carbon fuel standards
CARB: Renewable diesel and electricity are generating 
an increasing amount of LCFS credits in California

58

>

Sources: http://www.greencarcongress.com/2018/05/20180510-lcfs.html and 
https://www.arb.ca.gov/fuels/lcfs/dashboard/quarterlysummary/20180425_q4datasummary.pdf

http://www.greencarcongress.com/2018/05/20180510-lcfs.html
https://www.arb.ca.gov/fuels/lcfs/dashboard/quarterlysummary/20180425_q4datasummary.pdf


fuel sales
NACS: Convenience stores sell about 80% of the fuel 
purchased in the United States

59

>

Source: http://www.convenience.org/Research/Documents/SOI2017_Highlights.PDF

http://www.convenience.org/Research/Documents/SOI2017_Highlights.PDF


freight delivery
NYC: 41% of New Yorkers receive a delivery at their 
home at least a few times per week

60

>

Source: http://www.nyc.gov/html/dot/downloads/pdf/mobility-report-2018-print.pdf

http://www.nyc.gov/html/dot/downloads/pdf/mobility-report-2018-print.pdf


CAVs
ICCT: Full automation of heavy-duty freight trucks is 
expected by around 2030

61

>

Source: https://www.theicct.org/sites/default/files/publications/Automation_long-haul_WorkingPaper-06_20180328.pdf

https://www.theicct.org/sites/default/files/publications/Automation_long-haul_WorkingPaper-06_20180328.pdf


TNCs and travel
Atlas via QZ: Ride hailing now makes up the majority of 
ground transportation for business travel

62Source: https://qz.com/1266882/in-terms-of-environmental-impact-uber-vs-lyft-is-an-easy-decision-right-now/

>

https://qz.com/1266882/in-terms-of-environmental-impact-uber-vs-lyft-is-an-easy-decision-right-now/


TNCs and travel
NREL: Fees on TNC usage are partially offsetting loss in 
airport revenue from parking and rental cars 

63Source: https://www.nrel.gov/docs/fy18osti/71036.pdf

>

https://www.nrel.gov/docs/fy18osti/71036.pdf


EV charging infrastructure
IEA: Billions of dollars are committed to PEV charging 
infrastructure in the next decade

64

>

Source: https://webstore.iea.org/global-ev-outlook-2018

https://webstore.iea.org/global-ev-outlook-2018


critical materials
Avicenne via Bloomberg: There is now more global 
demand for Li-ion batteries in EVs than electronics

65Source: https://www.bloomberg.com/news/articles/2018-06-13/how-batteries-went-from-primitive-power-to-global-domination

>

https://www.bloomberg.com/news/articles/2018-06-13/how-batteries-went-from-primitive-power-to-global-domination


critical materials
BNEF: There will soon be more global demand for 
lithium-ion batteries in EVs than electronics

66Source: https://www.bloomberg.com/news/articles/2018-06-06/vehicles-to-take-the-lead-in-lithium

>

https://www.bloomberg.com/news/articles/2018-06-06/vehicles-to-take-the-lead-in-lithium


critical materials
IEA: Battery chemistry affects battery prices –
reduction of cobalt will reduce price

67Source: https://webstore.iea.org/global-ev-outlook-2018

>

https://webstore.iea.org/global-ev-outlook-2018


critical materials
BNEF: Millions of metric tons of critical battery 
materials will be necessary by 2030

68Source: https://about.bnef.com/electric-vehicle-outlook/

>

https://about.bnef.com/electric-vehicle-outlook/
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U.S. gasoline prices are at their highest point in four years; 

crude oil and gasoline exports are at record levels

Average LDV price (inflation-adjusted) has grown about 1% 

per year since 2012

High penetration of autonomous vehicles could increase 

U.S. transportation energy by 10%; EVs emit less CO2 than 

HEV through most of country

People expect AVs will be common within a decade; flat fuel 

economy standards can increase energy usage by 1 quad; 

more than half of PEVs are assembled in the U.S.

summary observations

>


